Calcium carbonate superfine powder with high purity was prepared from calcium carbide residue by a liquid phase process using ammonium chloride as extraction agent and ammonium carbonate agent. The effects of some factors on the reaction were investigated. The calcium carbonate was characterized by X-ray powder diffraction device (XRD) and scanning electron microscopy (SEM). The optimum preparation conditions were determined as follows: the concentration of calcium ion 0.3 mol/L, The mass ratio of ammonium citrate and calcium ion 0.1, temperature of carbonization 10 . The product is calcium carbonate of single crystal structure with the diameter of 40-90 nm.
Calcium carbide residue (CCR) is a kind of industrial residue generated from the process of the preparation of acetylene gas. According to the statistics of calcium carbide industry, the production of the calcium carbide was 6.85 million tons and the discharge amount of CCR was more than 1200 million tons in china in 2007 [14] . CCR is mainly calcium hydroxide (mass fraction is approximately 70%~85%), which contents large mount of water, and high alkaline (pH is over 12). In order to reduce the environmental pollution, it was important to reuse CCR processing. Calcium carbonate (CaCO 3 ) superfine powder with high purity was prepared from CCR was a new way of utilization of CCR. However, the function of products was limited because of lower purity of CaCO 3 .
The purpose of this paper is to discuss the possibility of the preparation of calcium carbonate superfine powder from calcium carbide residue. The optimal preparation conditions were investigated.
Materials and Methods

Experimental materials
Ammonium chloride, ammonia, ammonium bicarbonate, and ammonium citrate were analytical pure in the experiment, the calcium carbide residue was provided by Shantung Province, the mass fraction of the free water was 21.72%, and the mass fraction of the constitution water was 25.23%; The active ingredients of dry calcium carbide residue are listed in Table I . 
Pretreatment of carbide residue
It has been founded from the single-factor experiments that there has a direct connection between the pretreatment approaches of carbide residue and the produce of calcium carbonate, the recovery of carbide residue. Moisture content and volatile impurities from carbide residue were removed in the pretreatment of carbide residue included drying and calcinations. According the thermal analysis (Netzsch Analytical Instruments GmbH STA 449C), CCR started to break down at 453. 2 and finished at 535.9 , the decomposition peak temperature was reached in 512. 3 and Loss of this process was 29.78%. The moisture content of carbide residue was removed and volatile impurities were broke down at 110 , and then impurities in product were decreased. CCR was calcined in 450 , the purpose of which was that when calcium oxide was produced in the analysis of calcium hydroxide, metallic compound in CCR was transferred into insoluble substance, which was removed by filtration, and then the purity of calcium carbonate was increased. Therefore, under the conditions of untreated, dried 2 h at 110 and calcined 2h at 450 . Pretreatment approaches on the affection of recovery of carbide residue and whiteness of product was discussed, experiment results were shown in table 2. These pretreatment approaches, the recovery of CCR was highest and whiteness of product was greater than the technology requirements of product standard [18] . Considering all kind of elements, therefore, CCR was pretreated under the condition of drying 2h in 110 .
Preparation of calcium carbonate superfine powder
The process of preparation of calcium carbonate superfine powder was shown as Diag. 1. Firstly, CCR was dried 2h in 110 and to a solution by water added . Secondly, the ammonia-ammonium hydrogen carbonate was injected into solution. At last the product was wash and dried.
Ammonium chloride produced through carbonization could be used in recycling from the procedure.
Diagram 1. Preparation methods of calcium carbonate superfine powder
Characterization of product
Calcium ion concentration was determined by EDTA titration, Feature of product was determined by JSM-6360LV scanning electron microscope (SEM), and crystal structure of it was determined by D/ max X-ray diffract meter (XRD).
Results and Discussion
Influences of ammonium citrate dosage on the particle size and shapes of calcium carbonate
superfine powder The influences of ammonium citrate dosage on the particle size and shapes of calcium carbonate superfine powder (The mass ratio of ammonium citrate and calcium ion). The certain conditions: temperature of carbonization was 80 calcium ion concentration was 0.4mol/L, dropping speed of ammonia-ammonium hydrogen carbonate was 12ml/min, rotational speeds was 1000r/min.
The SEM image of different ammonium citrate dosage on the preparation of calcium carbonate superfine powder was shown as Fig. 1 . The shapes of calcium carbonate superfine powder simulated to cubical .The stage and large size of calcium carbonate superfine powder tended to heavier agglomeration without ammonia-ammonium hydrogen. However, this phenomenon was improved when ammoniaammonium hydrogen added for citrate adsorbed on the surface of the crystal, and the shapes of calcium carbonate superfine powder transferred to rods. The data shown that, dispersion of calcium carbonate was better with more ammonia-ammonium hydrogen added [15] [16] [17] . The particle size and shapes of calcium carbonate superfine powder had no evident change after quality of ammonia-ammonium hydrogen added 
The influences of temperature of carbonization on the particle size and shapes of calcium carbonate superfine powder
The influences of temperature of carbonization on the particle size and shapes and dispersion of Calcium carbonate superfine powder (The ratio of quality of ammonium citrate and quality of Calcium ion, the same below) . The certain condition: temperature of carbonization was 80
Calcium ion concentration was 0.4mol/L, dropping speed of ammonia-ammonium hydrogen carbonate was 12ml/min, rotational speeds were 1000r/min. The SEM image of different temperature of carbonization on the preparation of was shown as figure 3. The good dispersion of Calcium carbonate superfine powder was produced when temperature of carbonization reached to 10/ . The particle size of calcium carbonate superfine powder was between 40 90 nm calculated by microware. The particle size of calcium carbonate was greater with higher temperature of carbonization. However, the stage form and large size of calcium carbonate superfine powder tended to heavier agglomeration, and mayor axis tended to decrease. It was due to the fact that with the augment of temperature, both the nucleation rate and growth rate of crystal increased. The growth rate of crystal jumped even faster, and formed larger particle size of crystal easily. For this reason, temperature of carbonization was decided as 10 .
The influences of concentration of calcium ion on the particle size and shapes of calcium carbonate
superfine powder The influences of concentration of calcium ion on the particle size and shapes and dispersion of Calcium carbonate superfine powder (The ratio of quality of ammonium citrate and quality of Calcium ion, the same below) . The certain condition: temperature of carbonization was 80 calcium ion concentration was 0.4mol/L, dropping speed of ammonia-ammonium hydrogen carbonate was 12ml/min, rotational speeds were 1000r/min.
The SEM image of different calcium ion concentration on the preparation of calcium carbonate superfine powder was shown as figure 3. The nucleation rate of crystal and the supersaturation of crystal 
Crystal structure analyses of calcium carbonate superfine powder
XRD image of different temperature on the preparation of calcium carbonate superfine powder was shown as figure 5 . comparing the result of simulation with that of ASTM, the structure of calcium carbonate superfine powder were calcite. calcium carbonate superfine powder did appear as aragonite whiskers in high temperature. However, the structure of calcium carbonate superfine powder in this experiment did not change. It was due to the addition of citrate, and inhibited this conversion. 
Conclusion
1)
Using ammonium chloride as leach solution, ammonium bicarbonate as carbon source in carburizing reagent, calcium carbonate superfine powder was prepared from carbide residue by liquid phase method. Results showed that the particle size and shapes and dispersion of calcium carbonate superfine powder were affected by the addition of ammonium citrate, concentration of calcium ion and temperature of carbonization.
2) The optimum reaction conditions for production were determined as concentration of calcium ion 0.3mol/L, The ratio of quality of ammonium citrate and quality of calcium ion 0.1, temperature of carbonization 10 .
3) The particle size of calcium carbonate superfine powder prepared in the experiment was between 40 90 nm, crystal form of calcium carbonate superfine powder appeared as calcite .
4) The process of the structure of calcium carbonate superfine powder transfered from calcite to aragonite whiskers by adding citrate.
